Three tests were evaluated as screening procedures for fat malabsorption-namely, measurement of serum optical density, serum triglyceride concentration, and '4CO2 breath excretion after the administration of a 60 g fat meal containing 10 ltCi glycerol tri[l-_4C]oleate. The results of these tests were compared with fat excreted in a three-day faecal collection after adjustment for completeness of collection as assessed by using nonabsorbable radio-opaque markers. Fifty-two patients with various symptoms and eight normal subjects were studied. The maximum increase in serum optical density or triglyceride concentration above the fasting value discriminated poorly between subjects with normal and increased adjusted faecal fat excretion. In contrast, seven-or eight-hour cumulative 54CO, breath excretion provided good discrimination with only four (7%) falsepositive and no false-negative results.
Introduction
Faecal fat analysis has widely recognised disadvantages including the unpleasantness of stool collection and analysis and uncertainty about the completeness of collection and dietary fat intake. Nevertheless, measuring the fat content of a three-to five-day stool collection remains the standard screening test for fat malabsorption. Alternative screening procedures include oral fat loading with subsequent measurement of serum lipid or absorbance changes' 2 and carbon-14-labelled-triglyceride loading with measurement of breath 14CO, excretion.3 4 Although each procedure has been claimed to discriminate well between healthy subjects and patients with steatorrhoea, none has gained widespread acceptance.
These tests have not been compared with each other nor have they been evaluated against faecal fat assay using markers to check the completeness of stool collection. Accordingly, we re-evaluated these alternative procedures, comparing 14CO2 breath excretion, serum triglyceride concentration, and serum optical density after an oral fat load containing 14C triolein with a three-day faecal fat asssay adjusted for recovery of nonabsorbable markers.
Subjects and methods

SUBJECTS
Fifty-two unselected subjects (24 men and 28 women) aged 15-81 years (mean 51 years) with various gastrointestinal and non-gastrointestinal symptoms participated in the study. Their body weights ranged from 27 to 110 kg (mean 61 kg). Thirty-nine subjects were admitted for the entire study. Faecal collections were made at home in the remaining 13 subjects. The table shows the various diagnostic categories of the subjects. 
Results
Marker recovery-The mean faecal pellet recovery was 740o in subjects with an abnormal adjusted faecal fat excretion (range 14-1120,) and 930/ in subjects with normal adjusted faecal fat values (range 22-125°o). Figure 1 shows the distribution of values.
Mean faecal weight for the three-day collection was 595 g in those with an abnormal adjusted faecal fat excretion (range 70-2090 g) and 445 g in those with a normal adjusted value (range 95-1500 g). Figure 1 shows the distribution of values.
Faecal fat- Figure 2 shows adjusted faecal fat values. Abnormal values (defined as greater than 18 mmol/24 h (5 g/24 h)) were detected in 32 subjects (62("). In seven subjects (130)) faecal fat excretion was normal but became abnormal after adjustment for marker recovery. In subjects with increased faecal fat excretion, values after adjustment always lay outside the normal range.
Serum optical density-Peak values occurred within the six-hour period of measurement in 55 subjects (920,). Peak optical density was 0 75 ±0 31 (mean --SD) in subjects with a normal adjusted faecal fat BRITISH MEDICAL JOURNAL VOLUME 282 9 MAy 1981 excretion but 0 52+0 32 in those with an abnormal adjusted faecal fat excretion. This difference in mean values was significant (p < 0 01), but discrimination between the two groups was nevertheless poor (fig 2) .
Serum triglyceride concentrations-Peak values were observed within the six-hour period of measurement in 52 subjects (870 ). The peak concentration was 1-66-Ll106 mmol/l (147±94 mg/100 ml) in subjects with normal adjusted faecal fat excretions but 0 98±0 74 mmol/l (87-66 mg/100 ml) in subjects with abnormal adjusted faecal fat excretions. This difference in mean values was significant (p <001), but discrimination between the two groups was again poor (fig 2) . The correlation between peak triglyceride concentration and peak absorbance was good (r=0 78, p < 001). Breath "4CO2 activity is usually expressed as peak percentage "4CO2 excretion per mmol CO2.3 In the present study peak values were achieved in only 15 subjects (250)) by seven hours and in 25 (420') by nine hours. Figure 3 gives the cumulative excretion of 14CO2 at six, seven, eight, and nine hours and shows that discrimination between subjects with normal and abnormal adjusted faecal fat excretions was good at seven and eight hours but less accurate at six and nine hours. The cumulative seven-hour breath "4CO2 expressed as the percentage triolein dose x 104 was used in subsequent expressions of the 14C02 data. The lower limit of normal was taken as 185x 10 40'. No falsenegative results were obtained, but four of the 60 subjects yielded false-positive values with respect to adjusted faecal fat values. One subject had coeliac disease, was receiving a gluten-free diet, and did not have diarrhoea. The second subject had macrocytic anaemia due to folate deficiency, and a repeat breath test confirmed the original low value; further investigation was refused by the patient. The third patient had inflammatory bowel disease; results of liver function tests were abnormal, and a liver biopsy specimen showed severe fatty changes. The fourth patient was diagnosed as having the irritable bowel syndrome, and a repeat breath test confirmed the original low value.
Discussion
The results we obtained using "4C-triolein showed good discrimination between subjects with and without steatorrhoea as assessed by faecal fat analysis. In contrast, the discrimination [10] [11] [12] [13] These workers gave the 14C-triglyceride with corn oil as either 1 g/kg body weight3 10-2 or 25 g per subject.413 By contrast two groups, one using a 12-5 g fat load of sour creamr4 and a second 25 g corn oil'5 but otherwise a similar technique, found poor discrimination.
The first use of 14C-triolein was reported in 1966 but in only a few patients.16 Newcomer et al4 compared 14CO3 breath excretion after 5 ,uCi triolein and 5 ,uCi tripalmitin given sequentially to the same subjects together with 25 g corn oil. In their larger study they claimed good discrimination between healthy subjects and those with steatorrhoea with both triglycerides, although "4C-triolein was superior.
We chose a 60 g fat meal rather than a smaller fat load to increase the rise in maximum serum absorbance and triglyceride values. Differences in the timing of peak 14CO2 excretion noted between this and previous studies probably relate to 
Attempts to increase the discriminatory power of breath tests by adjusting 14CO, excretion for body weight (PSW et al, unpublished observations) and basal metabolic rate"7 have not proved successful. Obese subjects (body weight 25% in excess of standard weight), however, have reduced 14CO2 excretion after '4C-tripalmitin.'0 By contrast, 14CO, excretion is enhanced in diabetes mellitus. 15 The interpretation of the test may be in doubt in these disorders and in others affecting the distribution or metabolism of "4C-triglyceride such as thyrotoxicosis, chronic respiratory disorders, and parenchymatous liver diseases, but evaluation remains to be carried out.
Non-absorbable radio-opaque pellets are simple and convenient to use and correlate closely with polyethylene glycol and chromic oxide as continuous faecal markers.6 Our finding of seven subjects in whom the breath-test values became consistent with the adjusted faecal fat excretion suggests that using markers is important in such evaluations. Nevertheless, in one subject with an obstructing carcinoma of the colon who was not included in the study no pellets were recovered despite passage of stool. Plain abdominal x-ray examination showed retention of all the pellets proximal to the obstructing lesion.
We 
ONE HUNDRED YEARS AGO
A memorandum has been drawn up by the Local Government Board, enbodying the hygienic principles laid down by various English and foreign authorities as requisite to be observed in the establishment of a cemetery, to prevent it from becoming a source of nuisance and danger to the living. The dangers to public health, to which places of burial may give rise, are of two kinds, viz, the contamination of air by the gaseous and volatile, and of drinking water by the liquid and soluble, products of decomposition. Contamination of air may take place in several modes. The gases evolved from putrefying bodies may make their way to the surface through pores or fissures in the ground, or may pass into open graves dug in their neighbourhood. Or they may diffuse themselves laterally through the ground-air, and be drawn up into the interior of houses. Or noxious emanations may be given off from putrid drainagewater, whether baled out of graves and thrown upon the surface, or draining into open channels or watercourses. Thus nuisance and danger to health may be occasioned, not only to gravediggers and persons attending funerals, but also to the inhabitants of houses in the neighbourhood of the burial-ground. To obviate these risks, it is necessary that the number of decomposing bodies in a given portion of ground should not at any time be so great that the gaseous products cannot be oxidised into harmless substances in the interstices of the soil, or taken up by vegetation; that a sufficient depth of earth intervene between corpses and the surface; and that the soil be of a suitable nature and properly drained, the drainage-water being innocuously disposed of. Furthermore, since the atmospheric contamination which has to be especially guarded against is that of the air in the interior and neighbourhood of human habitations and frequented places, it is necessary that the place of burial should be in an open situation and at a sufficient distance from dwellings, in order that any effluvia arising from it may be diluted by diffusion, or dispersed by the winds, so as not to find their way, in an injurious state of concentration, to places where they will be liable to be inhaled. Foul liquids from graves may enter and pollute a stream or wells in the vicinity of a graveyard, may be injured by percolation from it, and in either case, if the water be used for drinking, injury to health may be occasioned. The liability of wells to pollution obviously depends partly upon their proximity to it, and partly upon the configuration and geological structure of the ground. Thus an intervening impervious bed of clay will prevent foul matters from reaching a well, and filtration through a sufficient distance of porous aerated soil decomposes such matters into harmless inorganic substances, which are fixed by the soil or taken up by plants. It is necessary therefore, in order to obviate risk from this cause, that a cemetery should have a suitable soil and be properly drained; and that it should be at a sufficient distance from subterranean sources of watersupply; and in such a position with respect to them that the percolation of foul matters from one to the other may be impossible. The sanitary requirements for a cemetery indicated under the foregoing remarks may be summed up under four headings:-1 Suitable soil and proper elevation of site; 2 A suitable position, especially with respect to houses and sources of water-supply; 3 Sufficient space; 4 Proper regulation and management. (British Medical3Journal, 1881.)
